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APPARATUS AffrD METHOD FOR REDUCING THE VISUAL EFFECTS OF 
ARTIFACTS PRESENT IN A LINE SCANNED VIDEO DISPLAY 



FIELD OF THE INVENTION 

5 The present invention relates to the processing of video signals, and 

more particularly, to the ameliq^ra^ artifacts introduced /by periodic signals 
leaking or introduced into the luminance channel of a color television receiver. 1 

BACKGROUND 

10 As a review, for an NTSC color television signal, the spectral energy 

of the luminance (Y) signal is essentially centered at harmonics of the line 
scanning frequency nfh where n is an integer. Thus, a luminance signal typically 
has frequency components of 1f h , 2f h , 3f h , 4f h) etc. The chrominance (C) signal 
spectral energy peaks occur at odd harmonics of^ne half the line scanning/ 

15 frequency, i.e., (n+1/2)f h where n is an integer. Thus, the Y and C energy spectra 
are frequency interleaved. 

U.S. Patent No. 4,607,286 of Weimer concerns the electrostatic 
coupling of forward clocking signals in a CCD imager to the underlying b ujk 3 
semiconductor substrate which introduces transient disturbances leaving visible 

20 artifacts in television pictures reconstructed from the video signals generated from 
the CCD imager. An additional clocked delay places the disturbances into the line 
retrace interval and the disturbances are removed from the video signals by line 
retrace blanking. 

U.S Patent Nos. 4,291,330 and 4,134,126, both of Hirai, teach that in 
25 a color video recorder, an interfering or cross-talk signal having a frequency 
(n+1/2)fh will have a frequency interleaved relationship to the frequency of the 
main luminance components with the result that the cross-talk signal will be phase 
inverted in successive horizontal lines of the video signals, and that since there is 
a high correlation between the reproduced luminance components in successive 
30 horizontal line intervals, the cross-talk signals will not appear as a conspicuous 
noise or beat on an image reproduced on a cathode ray tube but will be largely 
visually canceled. 

U.S. Patent No. 4,003,077 of Hickock concerns a color video 
recorder wherein the chrominance information is frequency converted before 
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recording to a frequency to render, upon display, an artifact pattern of one line of 
the picture frame being 180 degrees out of phase with the artifact pattern of an 
adjacent line, so that the resultant artifact pattern, although present, seemingly 
disappears due to the integrating effect of the eye of the viewer. 

5 

SUMMARY OF THE INVENTION 

During production of a video processing integrated circuit having, 
inter alia, a graphics generator, a video processor, and a spread spectrum clock, it 
was discovered that the signal for FM modulating the carrier signal of the clock, 
10 due to internal signal leakage within the chip, caused an artifact to appear when 
viewed on a line scanned video display, e.g., a cathode ray tube. Rather than 
undertake the extensive and expensive redesign of the integrated circuit to 
eliminate the artifact, since the frequency of the interfering signal was selectable, it 
was decided to select the frequency of the interfering signal so that the frequency 
15 would be an odd harmonic of one half the horizontal line scan frequency. By 
making the particular selection of frequency to be an odd harmonic of one half of 
the horizontal line scan frequency, adjacent scan lines of the artifact are 180 
degrees out of phase with each other. Thus, the artifact is rendered largely 
visually canceled when viewed on a line scanned display, due to the integrating 
20 characteristics of the eye of the viewer, even though the artifact is still there. 



integrated circuit number W49C31-20A which is a low-power CMOS monolithic 
25 chip made by the IC Works of San Jose, California, USA, and includes a graphics 
processor, a video processor and a spread spectrum clock. The present invention 
concerns a video processor wherein a signal having a frequency within the video 
passband "leaks" into the video processor, and in the exemplary embodiment, the, 
leaked signal, which produces an artifact on a video display, is derived from the^ 
30 modulation signal of a spread spectrum clock. It should be noted however, for 
purposes of the present invention, that the leaked artifact producing signal can be 
derived from any source, and leaked or introduced into any common video 
processor. Thus, the construction and circuitry of the exemplary chip including the 
exemplary video processor, the exemplary spread spectrum clock, and the 




DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



The exemplary embodiment of the present invention concerns an 
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exemplary generation of the modulation signal for the spread spectrum clock, / all 
form no part of the present invention. 

It is believed that the artifact creating signal leaks into the video path 
by electrostatic and/or capacitive coupling either between sections, or through 
5 electrostatic and/or capacitive coupling by the respective structures with the 
semiconductor substrate material. The artifact creating signal in the exemplary 
embodiment, is the modulation signal of a spread spectrum clock which falls within 
the video passband of up to 10 MHz. The carrier signal for the clock is outside ol 
the video passband, i.e., 85 MHz, but if it fell within the video passband, or aiX 
10 other frequency selectable, periodic, artifact producing signal fell within the video 
passband, the present invention would be equally applicable in order to "hide" tlW 
produced artifact. 

More particularly, during production of the monolithic integrated 
circuit it was discovered that the signal for FM modulating the carrier signal of the 

15 clock, due to internal signal leakage within the chip, caused an artifact to appear 
when viewed on a line scanned video display such as a cathode ray tube. Rather 
than undertake the extensive and expensive redesign of the integrated circuit to 
eliminate the artifact, it was decided to take an alternate approach. — — 
The frequency of the interfering signal was selectable. Thus, it was 

20 decided that since the frequency was selectable, to select the frequency of the 
interfering signal so that the signal frequency would be an odd harmonic of one 
half the horizontal line scan frequency commonly referred to as fh, which for an 
NTSC signal is 15,734.26573 Hz. Thus, the particular selection of frequency of the 
interfering modulation signal of the spread 'spectrum clock was 39.336 kHz (2.5 

25 multiplied by fh), which can be rounded up or down to the nearest integral kHz ofj 
39 kHz or 40 kHz. 

For such a harmonic relationship to fh, the artifact displayed on 
adjacent scan lines on the line scanned display are 180 degrees out of phase with 
each other. Thus, the artifact is rendered largely visually canceled when viewed 

30 due to the integrating characteristics of the eye of the viewer, even though th^ 

artifact is still there. This is true for both interlaced and progressive scan frames 
except that one line at the top or bottom of each interlace field will not appear to tje^ 
canceled. The line having the visually unreduced artifact can be placed in the 
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vertical overscan portion of picture, and thus will be hidden, or can be hidden by 
vertical blanking. 

Further, the interfering signal is also frequency interleaved with the 
luminance signal, as discussed above in the background section. The frequency 
5 interleaving further reduces artifacts. v — - 

The present invention is applicable to the choice of the frequency of 
a periodic signal within the video passband, leaked or intentionally introduced by 
whatever means, into a video signal path of whatever means, which causes an 
artifact to appear when viewed on a line scanned display. Such an intentional 
10 introduction of an artifact producing signal into the video path can be, e.g., an 
information encoded signal. It should be noted that the artifact producing signal of 
the exemplary embodiment is an information encoded signal but the introduction 
into the video signal path was unintentional. 



